Involvement of monoamine oxidase enzymes in the action of 1-methyl-4-phenyl-1,2,5,6-tetrahydropyridine, a selective neurotoxin, in the squirrel monkey: binding and biochemical studies.
1-Methyl-4-phenyl-1,2,5,6-tetrahydropyridine (MPTP) is a new neurotoxin that causes degeneration of the dopaminergic nigrostriatal neurons and induces a Parkinson-like state in several species, including humans and monkeys. The present study was designed to better characterize the properties of [3H]MPTP binding sites and to evaluate the interaction of MPTP with the oxidation of dopamine by monoamine oxidase (MAO) in an animal species (Saimiri Sciureus) shown to be lesioned by MPTP. Our data confirm the presence of high affinity and saturable binding sites for [3H]MPTP in the squirrel monkey. Specific binding with analogous characteristics also occurs in peripheral tissues. Various substances failed to inhibit the [3H]MPTP binding, whereas only MAO inhibitors (MAOI) were able to antagonize this binding to brain and peripheral tissues. In particular, deprenyl, a selective inhibitor of MAO type B enzyme, was relatively more potent as a displacer of [3H]MPTP from its binding sites both in brain and in peripheral tissues. Our results further suggest a correspondence between [3H]MPTP sites and MAO, particularly MAO-B, in monkey brain. Moreover, our data show that the oxidative deamination of dopamine is inhibited by MPTP in vitro. In conclusion, these data are consistent with the hypothesis of the involvement of MAO in the neurotoxic effects of MPTP, even though further experiments are necessary to better clarify the molecular mechanism of MPTP neurotoxicity.